).
INTRODUCTION
Rice is an important global food crop and provides food security for many countries. As the world's population continues to grow to 10 billion by 2050, the demand for rice will grow faster than for other crops because population growth is greatest in the rice-consuming and rice-producing regions of Asia, Africa, and the America (Dawe, 2007; Easterling et al., 2007) . India has the largest area under rice in the world and ranks second in the production after China. India has also emerged as a major rice consumer. In India, rice is cultivated in an area 43.95 Mha, producing 106.54 MT at a productivity of 2424 kg/ha. In Tamil Nadu rice area 1.79 Mha, production 5.54 MT and productivity 3700 kg/ha (India stat, 2016). Seed quality is the most important factor influencing crop growth, development, and yield processes. Harvesting, threshing and cleaning play a significant role in realizing the full benefit of raising crop by reducing post-harvest losses as well as improving quality of rice. These operations play a vital role in protecting seed viability/germination. Improper harvesting, threshing and cleaning may cause loss of seed germination/viability. Before recommending the best adoptable harvesting and threshing methods, we need to understand their effect on seed quality viz., germination percentage and seedling vigor etc.
Original Article
The accelerated aging test is a stress test. The seeds are stressed prior to the germination test. Seeds are placed in temperature of 40±1 o C and nearly 100% relative humidity for varying lengths of time, depending on the kind of seeds, after which a germination test is made. The basis for this test is that higher vigor seeds tolerate the high temperature-high humidity treatment and thus retain their capability to produce normal seedlings in the germination test. It was first developed by Delouche (1965) harvesting and mechanical threshing (axial flow thresher) (T 2 ) and combine harvester (with pneumatic wheel) (T 3 ). The harvested and threshed seeds were sun dried to reduce the seed moisture to 12 percent and processed using a cleaner cum grader. Twenty five grams of processed seeds were covered with a butter paper cover and placed in the desiccators. The desiccators were placed in an accelerated aging chamber maintained at 40 o C and 100% relative humidity at specified intervals (0, 1, 2, 3, 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14,15,16,17,18,19 and 20 days) during the accelerated ageing process.
MATERIALS AND METHODS
Treatment wise seeds were soaked in double of its volume in water for 16 hours and analyzed electrical conductivity.
Dehydrogenase activity and Alpha-amylase enzyme activity were also estimated treatment wise. The accelerated aged and control seeds were then placed for germination in roll towel method. The experiment was conducted in a factorial completely randomized block design. Under each treatment, 400 seeds were sown with eight replications of 50 seeds each. The results were subjected to statistical analysis for significant difference (p=0.05) as per Panse and Sukhatme (1995) . Percentage values were transformed using arc sine values prior to statistical analysis. 
RESULTS AND DISCUSSIONS
Significant changes in seed germination were observed due to duration of accelerated ageing, treatments and varieties. The seed germinates in fresh seeds (95%) declined gradually to increase in ageing duration and reached the minimum at 20 days of accelerated aging (19%) ( Table 1 , Figure 1 ). Among the treatments, manual harvesting and threshing registered the maximum seed germination (64%) followed by combine harvester (61%) to exposure of seeds to high temperature and high relative humidity (greater than 90%). Seed moisture content and high temperature influence seed metabolism. High relative humidity increases seed moisture, which results in biochemical events such as increased hydrolytic enzyme activity and free fatty acids where as high temperature serves to enhance the rate at which many enzymatic and metabolic reactions occurs and thereby increases the metabolic activity of hydrolyzed substrates and enzymes causing more rapid rate of deterioration (Khan et al., 2010) . Further, during seed deterioration, the free radicals generated as a result of lipid peroxidation cause damage to enzymes that are necessary to convert reserve food in the embryo to a usable form and thereby affects production of normal seedling (Iqbal et al., 2002) and these free radicals also degrade mitochondrial membrane leading to reduction in energy supply necessary for germination thereby cause failure in seed germination (Gidrol et al., 1998) .
Root length and shoot length were significantly influenced by accelerating ageing duration, treatments and varieties (Table 2 and Dry matter production and vigor index were significantly influenced by accelerating ageing duration, treatments and varieties (Table 4 Among the accelerated ageing duration, dehydrogenase and alpha amylase activity declined to increase with the ageing duration and reached the minimum at 20 days of accelerated ageing (Table 7 and 8) . Among the varieties, CR1009
Sub 1 recorded the maximum dehydrogenase activity (0.891) while the minimum was observed in improved white ponni (0.776). Kranshook et al. (1978) expressed that the loss in viability in rice seed was accompanied by changes in lipid and protein complexes in seed cells and associated decrease in energy potential which depended on changes in dehydrogenases, oxidases and the enzymes participating in respiration. Regarding alpha amylase activity, among the treatments, manual harvesting and threshing recorded the maximum activity (1.567) while the minimum was observed in manual harvesting and mechanical threshing (1.493). Among the varieties, CR1009 Sub 1 registered the maximum α-amylase activity (1.641) while the minimum was recorded in CO51 (1.460). Rame Gowda (1992) reported a decrease in the activity of enzymes viz., α-amylase, catalyze and peroxides, coupled with progressive ageing of rice seeds.
In general, mechanical injury during harvesting, threshing, cleaning, handling and plating is considered as one of the most important factors influencing seed quality and thus seeds and seedling vigor. In the present study irrespective of the variety studied manual harvesting and mechanical threshing registered reduced germination, seedling vigor and biochemical constituents when compared to manual harvesting and manual threshing and combine harvesting. This may be due to at the time of threshing, increased cylinder speeds of thresher cause mechanical damage, especially ruptures which caused restriction of nutrient translocation to the embryonic axis caused seed and seedling abnormalities. 
